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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave filter in which 
low loss and wide- band attenuation characteristics can be obtained. 
SOLUTION: The filter has a piezoelectric substrate, a pair of reflection electrodes 
formed on the piezoelectric substrate and a plurality of comb-shaped electrodes 
formed on the piezoelectric substrate in front of the pair of reflection electrodes. 
Concerning two adjacent comb-shaped electrodes in the plurality of comb- 
shaped electrodes, the electrode pitch of one comb-shaped electrode is set to 
continuously vary the phase of a surface acoustic wave generated by the two 
comb-shaped electrodes in the gap from the outermost finger electrode of the 
other adjacent comb-shaped electrode. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has two or more Kushigata electrodes formed on said piezo-electric 
substrate between a piezo-electric substrate, 1 set of reflectors formed on said 
piezo-electric substrate, and said 1 set of reflectors. In spacing with the 
outermost finger electrode of the Kushigata electrode of another side where the 
electrode pitch of one Kushigata electrode adjoins about two Kushigata 
electrodes with which said two or more Kushigata electrodes adjoin The surface 
acoustic wave filter characterized by being set up so that the phase of the 
surface acoustic wave generated with said two Kushigata electrodes may change 
continuously. 

[Claim 2] It is formed on a piezo-electric substrate and said piezo-electric 
substrate, and has two or more sets of filter units by which cascade connection 



was carried out. Each of two or more sets of said filters It has two or more 
Kushigata electrodes formed on said piezo-electric substrate between 1 set of 
reflectors, and said 1 set of reflectors. In spacing with the outermost finger 
electrode of the Kushigata electrode of another side where the electrode pitch of 
one Kushigata electrode adjoins about two Kushigata electrodes with which said 
two or more Kushigata electrodes adjoin The surface acoustic wave filter 
characterized by being set up so that the phase of the surface acoustic wave 
generated with said two Kushigata electrodes may change continuously. 
[Claim 3] It has two or more Kushigata electrodes formed on said piezo-electric 
substrate between a piezo-electric substrate, 1 set of reflectors formed on said 
piezo-electric substrate, and said 1 set of reflectors. In spacing with the 
outermost finger electrode of the Kushigata electrode with which the electrode 
pitch of each Kushigata electrode adjoins about two Kushigata electrodes with 
which said two or more Kushigata electrodes adjoin The surface acoustic wave 
filter characterized by being set up so that the phase of the surface acoustic 
wave generated with said two Kushigata electrodes may change continuously. 
[Claim 4] It is formed on a piezo-electric substrate and said piezo-electric 
substrate, and has two or more sets of filter units by which cascade connection 
was carried out. Each of two or more sets of said filters It has two or more 
Kushigata electrodes formed on said piezo-electric substrate between 1 set of 
reflectors formed on said piezo-electric substrate, and said 1 set of reflectors. In 
spacing with the outermost finger electrode of the Kushigata electrode with which 
the electrode pitch of each Kushigata electrode adjoins about two Kushigata 
electrodes with which said two or more Kushigata electrodes adjoin The surface 
acoustic wave filter characterized by being set up so that the phase of the 
surface acoustic wave generated with said two Kushigata electrodes may change 
continuously. 

[Claim 5] The surface acoustic wave filter which one side of said two adjoining 
Kushigata electrodes is classified into two or more blocks, and is characterized 
by said thing [ being set up so that electrode pitches may differ for two or more 



blocks of every ] into which it was classified in claim 1 or 2. 

[Claim 6] The surface acoustic wave filter which is classified into two or more 

blocks and characterized by said thing [ being set up so that electrode pitches 

may differ for two or more blocks of every ] of said two adjoining Kushigata 

electrodes into which it was classified in claim 3 or 4, respectively. 

[Claim 7] The surface acoustic wave filter characterized by setting up the 

electrode pitch of one Kushigata electrode of said two adjoining Kushigata 

electrodes in claim 1 or 2 so that it may differ one by one. 

[Claim 8] The surface acoustic wave filter characterized by setting up each 

electrode pitch of said two adjoining Kushigata electrodes in claim 3 or 4 so that 

it may differ one by one. 

[Claim 9] It is the surface acoustic wave filter characterized by said two adjoining 
Kushigata electrodes being the Kushigata electrode for an input, and the 
Kushigata electrode for an output in claim 1 or 3. 

[Claim 10] The surface acoustic wave filter characterized by for one side of said 
two adjoining Kushigata electrodes of the group of the 1st step being the 
Kushigata electrode for an input among said two or more sets of filters by which 
cascade connection was carried out, and another side of said two adjoining 
Kushigata electrodes of the group of the last stage being the Kushigata electrode 
for an output in claim 2 or 4. 

[Claim 11] It is formed on said piezo-electric substrate with a piezo-electric 
substrate and the surface acoustic wave resonator formed on said piezo-electric 
substrate, and has the multiplex mode filter connected to said surface acoustic 
wave resonator and serial. Said multiplex mode filter 1 set of reflectors, It has two 
or more Kushigata electrodes formed on said piezo-electric substrate among said 
1 set of reflectors. In spacing with the outermost finger electrode of the Kushigata 
electrode of another side where the electrode pitch of one Kushigata electrode 
adjoins about two Kushigata electrodes with which said two or more Kushigata 
electrodes adjoin The surface acoustic wave filter characterized by being set up 
so that the phase of the surface acoustic wave generated with said two 



Kushigata electrodes may change continuously. 

[Claim 12] It is formed on said piezo-electric substrate with a piezo-electric 
substrate and the surface acoustic wave resonator formed on said piezo-electric 
substrate. It has the 1st and 2nd multiplex mode filters connected to said surface 
acoustic wave resonator and serial, respectively. Each of said 1st and 2nd 
multiplex mode filters It has two or more Kushigata electrodes formed on said 
piezo-electric substrate between 1 set of reflectors, and said 1 set of reflectors. In 
spacing with the outermost finger electrode of the Kushigata electrode of another 
side where the electrode pitch of one Kushigata electrode adjoins about two 
Kushigata electrodes with which said two or more Kushigata electrodes adjoin 
The surface acoustic wave filter characterized by being set up so that the phase 
of the surface acoustic wave generated with said two Kushigata electrodes may 
change continuously. 

[Claim 13] The surface acoustic wave filter characterized by connecting the 2nd 
surface acoustic wave resonator to juxtaposition further at said surface acoustic 
wave resonator in claim 11 or 12. 

[Claim 14] It is the surface acoustic wave filter characterized by connecting said 
surface acoustic wave resonator to the input edge of unbalance, or the outgoing 
end of unbalance in claim 12, and connecting with the outgoing end of the 
balance to which between the terminals of said said 1st and 2nd multiplex mode 
filters corresponds, or the input edge of a balance. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is low loss and relates to the surface 
acoustic wave (SAW) filter which has the damping property of a broadband. 
[0002] 

[Description of the Prior Art] In recent years, the application is increasing 
[ breadth and need ] the surface acoustic wave filter to the portable telephone etc. 
in order to oppress the undesired signal at the time of transmission and reception. 
As an example, a surface acoustic wave filter is used for (RF RF) circuit section 
of a portable telephone. And as for the surface acoustic wave filter, the damping 
property which an insertion loss is small and is a broadband as the property is 
wanted to be acquired. 

[0003] Drawing 1 is the top view of the example of 1 structure of the conventional 
surface acoustic wave filter, drawing 1 ~ setting ~ a surface acoustic wave filter - 
- LiTa03 Or LiNb03 etc. - the reflector 2-1 of a lot and 2-2 are formed on the 
piezo-electric substrate 1. 

[0004] Furthermore, the reflector 2-1 of a lot, the Kushigata electrode [ two or 
more / do 2-2 and / on said piezo-electric substrate 1 / (the example of drawing 1 
three pieces) ] 3-1, 3-2, and 3-3 are formed. The Kushigata electrode 3-1, 3-2, 
and 3-3 have two or more finger electrodes, and are constituted, respectively. 
[0005] The finger electrode of an every other inserted in the finger inter-electrode 
which two or more finger electrodes which constitute the Kushigata electrode 3-1, 
3-2, and 3-3 were grounded in common by turns every other, and was grounded 
still in common is connected to the input edge or the outgoing end in common. 
[0006] In the example of drawing 1 , the finger electrode of an every other of the 



central Kushigata electrode 3-2 is connected to the input edge IN in common, 
and the Kushigata electrode 3-1 and the finger electrode of an every other of 3-3 
are connected to the outgoing end in common. Furthermore, finger inter- 
electrode spacing (henceforth an electrode pitch) of the Kushigata electrode 3-1, 
3-2, and 3-3 is set as the same magnitude. 

[0007] The signal inputted into the input edge IN is characterized by the 
passband property of a filter, and is outputted to an outgoing end OUT. At this 
time, it has resonant wavelength with a surface acoustic wave for every [ the 1st 
standing wave A and the Kushigata electrode 3-1 which have resonant 
wavelength with the whole filter, 3-2, and ] 3-3, and has the 2nd standing wave B 
which a polarity reverses with the Kushigata electrode 3-2. Therefore, the 
multiplex mode filter which has two resonance modes consists of examples of 
drawing 1 . 

[0008] A passband property is decided by the resonance characteristic by the 
standing wave A of these 1st, and the resonance characteristic by the 2nd 
standing wave B. 

[0009] Drawing 2 is a surface acoustic wave filter constituted [ make / into a unit / 
the filter of the configuration of drawing 1 ] by the cascade by two or more sets 
connecting. By connecting a filter to a cascade like drawing 2 , it is possible to 
make steeper the damping property in a frequency band edge. 
[0010] Moreover, although the piezo-electric substrate 1 is omitted and drawing 2 
has shown, 2 sets of reflectors (2-1, 2-2), and (2-3, 2-4) are formed in one piezo- 
electric substrate 1, and three Kushigata electrodes (3-1, 3-2, 3-3), and (3-4, 3-5, 
3-6) are formed between the reflectors of each group. 
[001 1] It is the multiplex mode filter which has two or more resonance modes 
which also depend the gestalt of this drawing 2 on a standing wave. 
[0012] An example of the passband property by such multiplex mode filter is 
shown in drawing 3 . The magnitude of attenuation is shown on an axis of 
ordinate, and the frequency is shown on the axis of abscissa. The range of the 
frequency by the side of low-pass [ which is decreased 3 moredB from the 



minimum attenuation value ] and the frequency by the side of a high region is 
called pass band width. 

[0013] The above-mentioned minimum attenuation value is small, and pass band 
width is wanted to be a broadband as an ideal filter. 

[0014] If it is in the example of the Kushigata electrode 3-1, 3-2, 3-3, and drawing 
2 here as previously explained in drawing 1 , in all of the Kushigata electrodes 3- 
4, 3-5, and 3-6, a finger inter-electrode electrode pitch is the same magnitude 
further. 

[0015] Furthermore, in order to broadband-ize pass band width of a filter shape, 
spacing of each outermost finger electrode of the Kushigata electrode 3-1 to 3-6, 
i.e., spacing with the adjoining Kushigata electrode, for example, spacing of the 
Kushigata electrode 3-1 and the Kushigata electrode 3-2, needed to be set as a 
different distance from a finger electrode pitch. However, when setting spacing of 
the outermost finger electrode of the Kushigata electrode as a different distance 
from a finger electrode pitch, in the spacing GAP of the outermost finger 
electrode of the adjoining Kushigata electrode, discontinuity arises in the phase 
of resonant wavelength. 

[0016] Drawing 4 is drawing expanding and showing the left-hand side part made 
into one half from the core of the central Kushigata electrode 3-2 in the 
configuration of drawing 1 . Since it is the configuration which turned up drawing 
4 on right-hand side, the illustration abbreviation of the right-hand side part is 
carried out. 

[0017] The magnitude of the finger inter-electrode electrode pitch in the 
Kushigata electrode 3-1 and the Kushigata electrode 3-2 is uniform. Furthermore, 
in drawing 4 , Gap GAP is generated between the outermost finger electrode of 
the Kushigata electrode 3-1, and the outermost finger electrode of the Kushigata 
electrode 3-2. When the magnitude of this gap GAP is not equal to the 
magnitude of the electrode pitch in the Kushigata electrode 3-1 and the 
Kushigata electrode 3-2, the discontinuity of a phase arises in the surface 
acoustic wave SAW1 produced in the Kushigata electrode 3-1, and the surface 



acoustic wave SAW2 produced in the Kushigata electrode 3-2. 
[0018] Drawing 5 which observed the discontinuity of the phase of this surface 
acoustic wave from [ of the piezo-electric substrate 1 ] the cross section explains. 
As shown in drawing 5 , in Gap GAP, the discontinuity of surface acoustic waves 
SAW1 and SAW2 arises, and the bulk wave radiation 4 which is hidden in the 
piezo-electric substrate 1 by this arises. 

[0019] This bulk wave radiation 4 becomes the big cause of the propagation loss 
of a surface acoustic wave filter. For this reason, it is required to maintain the 
continuity of the phase of a surface acoustic wave. 

[0020] As an approach for maintaining the continuity of a surface acoustic wave, 
there is a technique shown in the German patent official report DE No. 4212517. 
With this technique, according to a chirp function or a sine wave, an electrode is 
arranged to adjoining Kushigata inter-electrode, and false repeat structure is 
inserted in it. 
[0021] 

[Problem(s) to be Solved by the Invention] However, the Kushigata inter- 
electrode spacing GAP of a large thing which adjoins, so that false repeat 
structure which is in the inclination for a propagation loss to become large, 
therefore was indicated by the above-mentioned German patent official report 
can be inserted, if the Kushigata inter-electrode spacing GAP which generally 
adjoins becomes large is not desirable. 

[0022] Therefore, in view of the above-mentioned trouble, the purpose of this 
invention is low loss and is to offer the surface acoustic wave filter with which the 
damping property of a broadband is acquired. 

[0023] Furthermore, more specifically the purpose of this invention prepares at 
least 1 set of reflectors on a piezo-electric substrate, installs an I/O Kushigata 
electrode between the reflector, and is to offer the surface acoustic wave filter 
which reduced the propagation loss by the discontinuity of the phase of a said 
Kushigata inter-electrode surface acoustic wave on the assumption that the 
surface acoustic wave filter which excites a surface acoustic wave in between 



reflectors. 
[0024] 

[Means for Solving the Problem] The surface acoustic wave filter of this invention 
which attains the above-mentioned technical problem 1 set of reflectors formed 
on the piezo-electric substrate and said piezo-electric substrate as the 1st mode, 
It has two or more Kushigata electrodes formed on said piezo-electric substrate 
among said 1 set of reflectors. It is characterized by being set up so that the 
phase of the surface acoustic wave generated with said two Kushigata 
electrodes may change continuously in spacing with the outermost finger 
electrode of the Kushigata electrode of another side where the electrode pitch of 
one Kushigata electrode adjoins about two Kushigata electrodes with which said 
two or more Kushigata electrodes adjoin. 

[0025] The surface acoustic wave filter of this invention which attains the above- 
mentioned technical problem As the 2nd mode, it is formed on a piezo-electric 
substrate and said piezo-electric substrate, and has two or more sets of filter 
units by which cascade connection was carried out. Each of two or more sets of 
said filters It has two or more Kushigata electrodes formed on said piezo-electric 
substrate between 1 set of reflectors, and said 1 set of reflectors. It is 
characterized by being set up so that the phase of the surface acoustic wave 
generated with said two Kushigata electrodes may change continuously in 
spacing with the outermost finger electrode of the Kushigata electrode of another 
side where the electrode pitch of one Kushigata electrode adjoins about two 
Kushigata electrodes with which said two or more Kushigata electrodes adjoin. 
[0026] The surface acoustic wave filter of this invention which attains the above- 
mentioned technical problem 1 set of reflectors formed on the piezo-electric 
substrate and said piezo-electric substrate as the 3rd mode, It has two or more 
Kushigata electrodes formed on said piezo-electric substrate among said 1 set of 
reflectors. It is characterized by being set up so that the phase of the surface 
acoustic wave generated with said two Kushigata electrodes may change 
continuously in spacing with the outermost finger electrode of the Kushigata 



electrode with which the electrode pitch of each Kushigata electrode adjoins 
about two Kushigata electrodes with which said two or more Kushigata 
electrodes adjoin. 

[0027] The surface acoustic wave filter of this invention which attains the above- 
mentioned technical problem As the 4th mode, it is formed on a piezo-electric 
substrate and said piezo-electric substrate, and has two or more sets of filter 
units by which cascade connection was carried out. Each of two or more sets of 
said filters It has two or more Kushigata electrodes formed on said piezo-electric 
substrate between 1 set of reflectors formed on said piezo-electric substrate, and 
said 1 set of reflectors. It is characterized by being set up so that the phase of the 
surface acoustic wave generated with said two Kushigata electrodes may change 
continuously in spacing with the outermost finger electrode of the Kushigata 
electrode with which the electrode pitch of each Kushigata electrode adjoins 
about two Kushigata electrodes with which said two or more Kushigata 
electrodes adjoin. 

[0028] As the 5th mode, in said 1st or 2nd mode, one side of said two adjoining 
Kushigata electrodes is classified into two or more blocks, and the surface 
acoustic wave filter of this invention which attains the above-mentioned technical 
problem is characterized by said thing [ being set up so that electrode pitches 
may differ for two or more blocks of every ] into which it was classified. 
[0029] As the 6th mode, in said 3rd or 4th mode, it is classified into two or more 
blocks, and the surface acoustic wave filter of this invention which attains the 
above-mentioned technical problem is characterized by said thing [ being set up 
so that electrode pitches may differ for two or more blocks of every ] of said two 
adjoining Kushigata electrodes into which it was classified, respectively. 
[0030] The surface acoustic wave filter of this invention which attains the above- 
mentioned technical problem is characterized by setting up one electrode pitch of 
said two adjoining Kushigata electrodes so that it may differ one by one in said 
1st or 2nd mode as the 7th mode. 

[0031] The surface acoustic wave filter of this invention which attains the above- 



mentioned technical problem is characterized by setting up each electrode pitch 
of said two adjoining Kushigata electrodes so that it may differ one by one in said 
3rd or 4th mode as the 8th mode. 

[0032] The surface acoustic wave filter of this invention which attains the above- 
mentioned technical problem is characterized by said two adjoining Kushigata 
electrodes being the Kushigata electrode for an input, and the Kushigata 
electrode for an output in said 1st or 3rd mode as the 9th mode. 
[0033] The surface acoustic wave filter of this invention which attains the above- 
mentioned technical problem is characterized by for one side of said two 
adjoining Kushigata electrodes of the group of the 1st step being the Kushigata 
electrode for an input among said two or more sets of filters by which cascade 
connection was carried out, and another side of said two adjoining Kushigata 
electrodes of the group of the last stage being the Kushigata electrode for an 
output in said 2nd or 4th mode as the 10th mode. 

[0034] The surface acoustic wave filter of this invention which attains the above- 
mentioned technical problem The surface acoustic wave resonator formed on the 
piezo-electric substrate and said piezo-electric substrate as the 1 1th mode, It is 
formed on said piezo-electric substrate, and has the multiplex mode filter 
connected to said surface acoustic wave resonator and serial. Said multiplex 
mode filter It has two or more Kushigata electrodes formed on said piezo-electric 
substrate between 1 set of reflectors, and said 1 set of reflectors. It is 
characterized by being set up so that the phase of the surface acoustic wave 
generated with said two Kushigata electrodes may change continuously in 
spacing with the outermost finger electrode of the Kushigata electrode of another 
side where the electrode pitch of one Kushigata electrode adjoins about two 
Kushigata electrodes with which said two or more Kushigata electrodes adjoin. 
[0035] The surface acoustic wave filter of this invention which attains the above- 
mentioned technical problem The surface acoustic wave resonator formed on the 
piezo-electric substrate and said piezo-electric substrate as the 12th mode, It is 
formed on said piezo-electric substrate, and has the 1st and 2nd multiplex mode 



filters connected to said surface acoustic wave resonator and serial, respectively. 
Each of said 1st and 2nd multiplex mode filters It has two or more Kushigata 
electrodes formed on said piezo-electric substrate between 1 set of reflectors, 
and said 1 set of reflectors. It is characterized by being set up so that the phase 
of the surface acoustic wave generated with said two Kushigata electrodes may 
change continuously in spacing with the outermost finger electrode of the 
Kushigata electrode of another side where the electrode pitch of one Kushigata 
electrode adjoins about two Kushigata electrodes with which said two or more 
Kushigata electrodes adjoin. 

[0036] Furthermore, the surface acoustic wave filter of this invention which 
attains the above-mentioned technical problem is characterized by connecting 
the 2nd surface acoustic wave resonator to juxtaposition further at said surface 
acoustic wave resonator in the mode of the 11 th or 12 as the 13th mode. 
[0037] Moreover, as the 14th mode, in the 12th mode, said surface acoustic 
wave resonator is connected to the input edge of unbalance, or the outgoing end 
of unbalance, and the surface acoustic wave filter of this invention which attains 
the above-mentioned technical problem is characterized by connecting between 
the terminals of said said 1st and 2nd multiplex mode filters to the corresponding 
outgoing end of a balance, or the input edge of a balance. 
[0038] The description of this invention becomes still clearer from the gestalt of 
implementation of invention explained below according to a drawing. 
[0039] 

[Embodiment of the Invention] Drawing 6 is the example of a gestalt of operation 
of the 1 st of this invention, and is the top view in which having omitted the piezo- 
electric substrate 1 like drawing 4 , and having shown only electrode structure. 
Also in the example of a gestalt of the following operations, it is the same. 
Furthermore, drawing 6 is drawing expanding and showing the left-hand side part 
similarly carried out to having been shown in drawing 4 in one half from the core 
of the central Kushigata electrode 3-2 in the configuration of drawing 1 . 
[0040] Moreover, the surface acoustic wave filter of drawing 6 is using the 



Leakey (Leaky) surface acoustic wave as an example. 
[0041] The electrode pitch P4 of the central Kushigata electrode 3-2 has the 
description of the example of a gestalt of operation shown in drawing 6 in the 
point of having classified the Kushigata electrode 3-1 (it setting in the 
configuration of right-hand side one half, and being the Kushigata electrode 3-3) 
contiguous to the Kushigata electrode 3-2 into two or more blocks, maintaining. 
The Kushigata electrode 3-1 is classified into three blocks 31, 32, and 33 in the 
example shown in drawing 6 . 

[0042] Furthermore, each of three blocks 31, 32, and 33 is carried out, 
respectively, if it is the electrode pitches P1, P2, and P3 and ** gradually. 
Thereby, the phase of a surface acoustic wave can be made to continue in 
spacing of the outermost finger electrode 321 of the Kushigata electrode 3-2, and 
the outermost finger electrode 322 of the Kushigata electrode 3-1 . 
[0043] This situation is shown in drawing 7 . Drawing 7 A is drawing which re- 
**(ed) drawing 5 R> 5, and the discontinuity of a phase has produced it among 
surface acoustic waves SAW1 and SAW2 between the Kushigata electrode 3-1 
and 3-2. Drawing 7 B is drawing according to the example of a gestalt of 
operation of drawing 6 , and spacing with the outermost finger electrode of the 
Kushigata electrode 3-2 is adjusted by the electrode pitch of the block 33 
classified into the plurality of the Kushigata electrode 3-1. 
[0044] Thereby, the phase of the surface acoustic wave between the surface 
acoustic wave SAW1 of the block 33 of the Kushigata electrode 3-1 and the 
surface acoustic wave SAW2 of the Kushigata electrode 3-2 can prevent 
continuously the bulk wave radiation under which it goes to a piezo-electric 
substrate. 

[0045] Drawing 8 is the example of a gestalt of operation of the 2nd of this 
invention. The pitch of the Kushigata electrode 3-1 is carried out if it is ** one by 
one, and it constitutes from an example of a gestalt of this operation so that the 
wavelength phase between the finger electrodes of the edge of the Kushigata 
electrode 3-2 may be continued. 



[0046] especially - drawing 8 - **** ~ Kushigata - an electrode ~ three - one - 
a core - from - both directions -- for example, - P -- four -- < -- P -- three - < -- 
P - two - < - P - one - = - P - one — ' — > — p - two - ' - > - P - three - ' - 
> -- P -- four -- ' - relation -- having - as - an electrode - a pitch -- magnitude - 
adjusting - Kushigata -- an electrode -- three - two - and -- a reflector -- two - 
one -- between -- **** - a surface acoustic wave - a phase -- continuing -- 
making -- **** . 

[0047] Drawing 9 is the example of a gestalt of still more nearly another operation. 
In the example of a gestalt of previous operation, the continuity of the phase of a 
surface acoustic wave was realized between the Kushigata electrode 3-1 and the 
Kushigata electrode 3-2 of the center which adjusts the electrode pitch of only 
the Kushigata electrode 3-3 of a right-hand side part by which the illustration 
abbreviation was carried out, and adjoins. 

[0048] On the other hand, he is trying to adjust an electrode pitch also in the 
Kushigata electrode 3-2 in the example of a gestalt of operation shown in 
drawing 9 . Compared with the case where this is based only on the Kushigata 
electrode 3-1 (3-3), adjustment of an electrode pitch is easy. 
[0049] In the example of a gestalt of this operation, the Kushigata electrode 3-1 is 
classified into three blocks 31, 32, and 33, and each electrode pitch is P1, P2, 
and P3. On the other hand, the Kushigata electrode 3-2 is also classified into 
three blocks 21, 22, and 23 (block corresponding to the block 21 of the right-hand 
side part of the Kushigata electrode 3-2 by which the illustration abbreviation was 
carried out). The electrode pitches of three blocks 21, 22, and 23 of the 
Kushigata electrode 3-2 are P4, P5, and P4. In addition, in drawing 9 , the right 
half of the block 23 of the Kushigata electrode 3-2 and block 22 has not 
appeared in drawing. 

[0050] As an example, the ratio of these electrode pitches P1, P2, P3, P4, and 
P5 is set as the following relation, if the electrode pitch P5 of the block 22 of the 
center of the Kushigata electrode 3-2 is made into reference-value "1." 
[0051] P1= 0.9976P2= 0.9669P3= 0.8986P4= 0.9375P5= 1 drawing 10 is 



drawing showing the passband property measured about the example which 
carried out cascade connection to two steps as the relation of the electrode 
pitches P1, P2, P3, P4, and P5 was set up as mentioned above on the basis of 
the electrode pitch P5 and it was shown in drawing 2 in the example of a gestalt 
of operation of drawing 9 . 

[0052] In drawing 10 , a property A is the passband property of the surface 
acoustic wave filter of this invention, and the property B shows the passband 
property of the conventional surface acoustic wave filter that adjustment of an 
electrode pitch is not performed. 

[0053] With the surface acoustic wave filter according to this invention, about 1dB 
improvement (ML) of the property A of the surface acoustic wave filter of this 
invention is carried out as an insertion loss by the comparison in drawing 10 to 
the property B of the conventional surface acoustic wave filter that adjustment of 
an electrode pitch is not performed. Furthermore, he can understand that pass 
band width I of the surface acoustic wave filter of this invention is broadband-ized 
more greatly than the pass band width II of the conventional surface acoustic 
wave filter. 

[0054] Although here shows only the case of three Kushigata electrodes about 
two or more Kushigata electrodes in the gestalt of each above-mentioned 
operation, application of this invention is not limited to this, the filter which formed 
one Kushigata electrode for I/O at a time, respectively - or it is applicable also to 
the surface acoustic wave filter which has three or more Kushigata electrodes. 
[0055] Furthermore, in the surface acoustic wave filter which carried out cascade 
connection of two or more sets of filter units to two steps or multistage [ beyond 
it ] in the example of a gestalt of the above-mentioned implementation as the 
configuration of drawing 1 was shown in drawing 2 , although illustrated as a filter 
unit, the application which adjusts the electrode pitch in the Kushigata electrode 
by this invention in each filter unit is also possible. 
[0056] Moreover, in the example of a gestalt of operation of drawing 6 and 
drawing 8 , although the electrode pitch of the Kushigata electrode 3-1 (3-3) 



which fixes the electrode pitch of the central Kushigata electrode 3-2, and adjoins 
this is adjusted, the electrode pitch of the Kushigata electrode 3-1 (3-3) may be 
fixed on the contrary, and you may constitute so that the electrode pitch of the 
central Kushigata electrode 3-2 may be adjusted. 

[0057] Here, the technique of improving a damping property is known as a gestalt 
of a surface acoustic wave filter by connecting a surface acoustic wave (SAW) 
resonator to a multiplex mode filter at a serial. 

[0058] Drawing 1 1 is the example of 1 configuration of the surface acoustic wave 
filter which connected the SAW resonator to the multiplex mode filter at the serial 
as a configuration for acquiring reduction and the broadband property of the 
insertion loss of the above-mentioned whole filter. 

[0059] The configuration of drawing 1 1 A is a configuration of the electrode which 
constitutes the SAW resonator 10 and the multiplex mode filter 20 having been 
formed on the piezo-electric substrate 1, and having connected them to the serial. 
It is the configuration of making the SAW resonator 10 side into an unbalanced 
input IN, and obtaining an unbalanced output from the multiplex mode filter 20 in 
the example of drawing 1 1 A. This input/output relation can also be made reverse. 
[0060] Drawing 1 1 B is the configuration of having connected another SAW 
resonator 1 1 to juxtaposition further to the configuration of drawing 1 1 A at the 
SAW resonator 10. A more desirable filter shape is obtained with this 
configuration. 

[0061] Although drawing 12 omits and shows the piezo-electric substrate 1, it is 
the example of a configuration which connected the still more nearly separate 
multiplex mode filter 21 to the multiplex mode filter 20 to the filter configuration of 
drawing 1 1 A and drawing 1 1 B at juxtaposition. It is advantageous that can 
make an input or an output side a balance and unbalance-balance conversion 
applies in a required circuit with the configuration of this drawing 12 . 
[0062] This invention can apply this invention to the aforementioned multiplex 
mode filters 20 and 21 which have the Kushigata electrode of plurality ( drawing 
1 1 and drawing 12 three pieces) in the surface acoustic wave filter of a 



configuration of having connected to the serial the SAW resonator 10 shown in 
this drawing 1 1 and drawing 12 and the multiplex mode filters 20 and 21. 
[0063] Drawing 13 and drawing 14 apply this invention to each Kushigata 
electrode of the multiplex mode filters 20 and 21 in the configuration of drawing 
1 2 B. The property of the surface acoustic wave filter which considered the 
phase of a surface acoustic wave as continuation between the Kushigata 
electrode and the reflector (continuous line A), It is drawing which compares the 
property (broken line B) of the conventional surface acoustic wave filter which did 
not apply this invention in the configuration of drawing 12 B, therefore has 
produced discontinuity in the phase of a surface acoustic wave between the 
Kushigata electrode and the reflector. 

[0064] In drawing 13 and drawing 14 , an axis of abscissa is the normalized 
frequency and passage loss is shown on the axis of ordinate. Furthermore, 
drawing 14 is drawing expanding and showing the passband field part in the 
property Fig. of drawing 13 . 

[0065] Furthermore, the surface acoustic wave filter of the invention in this 
application which has the property of a continuous line A has the following 
dimensions. 

[0066] In the configuration of drawing 12 B, the multiplex mode filters 20 and 21 
put the Kushigata electrode (IDT1-IDT2-IDT1)-right-hand side reflector of -three 
left-hand side reflectors in order, and are constituted. 

[0067] those ctenidium electrodes - a logarithm - left-hand side and a right-hand 
side reflector - respectively - (52) ~ further - the electrode of three Kushigata 
electrodes -- a logarithm is [(13-2-1.5) -(2-13.5-2)- (1.5-2-13)]. 
[0068] For a left-hand side reflector, 2.07 micrometers and a right-hand side 
reflector are [ an electrode pitch ] the electrode pitch of 2.06 micrometers and 
three Kushigata electrodes (2.065-1.995-1.855). -(1.920-2.040-1.92)- (1.855- 
1.995-2.065) It is mum. 

[0069] Moreover, electrode crossover width of face is 61 micrometers. 

[0070] the configuration of the SAW resonator 10 of further a serial - (a reflector- 



IDT-reflector) - it is - an electrode - a logarithm is 50-105 to 50 pairs. 

[0071] An electrode pitch is 2.007-2.007-2.00 7micrometer, and crossover width 

of face is 43 micrometers. 

[0072] the configuration of the SAW resonator 11 of juxtaposition - (a reflector- 
IDT-reflector) - it is - an electrode - a logarithm is 50-67 to 50 pairs. 
[0073] An electrode pitch is 2.067-2.087 to 2.067 micrometer. Crossover width of 
face is 55 micrometers. 

[0074] On the other hand, the surface acoustic wave filter of a configuration has 
the following dimensions conventionally which has the property of a broken line B. 
[0075] the configuration of drawing 12 B - setting - the electrode of the multiplex 
mode filters 20 and 21 - a logarithm and an electrode pitch differ from the 
surface acoustic wave filter which applied this invention of a continuous line A. 
[0076] the multiplex mode filters 20 and 21 -- setting -- an electrode - a logarithm 
-- left-hand side and a right-hand side reflector -- respectively -- (60) and (40) -- it 
is -- the electrode of three Kushigata electrodes -- a logarithm is [(10.5) -(14.5)- 
(10.5)]. 

[0077] For 2.05 micrometers and a right-hand side reflector, the electrode pitch of 
2.05 micrometers and three Kushigata electrodes is [ an electrode pitch / a left- 
hand side reflector] 2.05-2.01-2.05. It is mum and crossover width of face is 60 
micrometers. 

[0078] The conventional surface acoustic wave filter which has the property of a 
broken line B here in the comparison with the property of the continuous line A in 
drawing 13 and drawing 14 and a broken line B has defined the design value on 
the assumption that it has predetermined bandwidth. Furthermore, the surface 
acoustic wave filter which applied this invention which has the property of a 
continuous line A has defined the design value on the assumption that it has the 
aforementioned predetermined bandwidth similarly. 

[0079] Therefore, although the logarithms of the Kushigata electrode in each 
multiplex mode filter 20 and 21 of the surface acoustic wave filter which applied 
this invention which has the property of a continuous line A as above-mentioned, 



and the conventional surface acoustic wave filter which has the property of a 
broken line B differ, also in the surface acoustic wave filter which consists of 
series connection of a SAW resonator and a multiplex mode filter, application of 
this invention is possible, and he can understand that an insertion loss can be 
further made small by this invention, without also spoiling the steepness of a 
passband. 
[0080] 

[Effect of the Invention] As the example of a gestalt of operation was explained 
according to the drawing above, the surface acoustic wave filter which can 
improve transmission loss and pass band width as compared with the 
conventional example can be offered by the configuration of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the example of 1 structure of the conventional 
surface acoustic wave filter. 

[Drawing 2] It is the surface acoustic wave filter constituted by connecting the 
filter of the configuration of drawing 1 to a cascade. 



[Drawing 3] It is drawing showing an example of the passband property by the 
multiplex mode filter. 

[Drawing 4] It is drawing expanding and showing the left-hand side part made 
into one half from the core of the central Kushigata electrode 3-2 in the 
configuration of drawing 1 . 

[Drawing 5] It is drawing which observed the discontinuity of the phase of a 
surface acoustic wave from [ of the piezo-electric substrate 1 ] the cross section. 
[Drawing 6] It is the example of a gestalt of operation of the 1st of this invention, 
and is the top view in which having omitted the piezo-electric substrate 1 like 
drawing 4 , and having shown only electrode structure. 
[Drawing 7] It is drawing which is the example of a gestalt of operation and 
explains making the phase of a surface acoustic wave continue to drawing 6 in 
spacing with the outermost finger electrode 322 of the Kushigata electrode 3-1. 
[Drawing 8] It is the example of a gestalt of operation of the 2nd of this invention. 
[Drawing 9] Furthermore, it is the example of a gestalt of another operation. 
[Drawing 10] In the example of a gestalt of operation of drawing 9 , it is drawing 
showing the passband property measured about the example which carried out 
cascade connection to two steps. 

[Drawing 11] It is the example of 1 configuration of the surface acoustic wave 
filter which connected the surface acoustic wave (SAW) resonator to the 
multiplex mode filter at the serial. 

[Drawing 12] It is the example of a configuration which connected the still more 
nearly separate multiplex mode filter 21 to the multiplex mode filter 20 to the filter 
configuration of drawing 11 at juxtaposition. 

[Drawing 13] In the configuration of drawing 12 A, it is the property Fig. of the 
surface acoustic wave filter which applied this invention to each Kushigata 
electrode of the multiplex mode filters 20 and 21 . 

[Drawing 14] It is drawing expanding and showing the passband field of the 
property Fig. of drawing 13 . 
[Description of Notations] 



1 Piezo-electric Substrate 

2- 1 to 2-4 Reflector 

3- 1 to 3-6 Kushigata electrode 

10 11 Surface acoustic wave (SAW) resonator 
20 21 Multiplex mode filter 
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[0041] Ei6^-rsfflo^j»#®a. 

®M€ffi3-2^mSb°>y^P4aiil#L^ti. fi§ffi? 

3 - 2 izimt h mmmm 3 - 1 ( ^iiro^fiM 

Cfc^TIWll3 - 3 ) £»07"n 7?CK*L 

& * . 0 6 iz^i-Mximmnm 3 - 1 1± . 3 o 

«y ? 3 1 , 32, 3 3fc|X#3:frO>&. 
[0042] 3rW)7zty?3 1, 32, 33 

fWMW:iit"7fPl, P2, P 
3tM5r^LT^S„ ;fitJ: l 3Sif^«fli3-2^^ 
IJOfimffi 3 2 1 h , f®»33 - 1 t0ft7HMO^mS 

322 tnfsmiz&^x . mmm&nifflzgmzit 

[0 04 3] Z\0M=?-im7 IZ^ZtlZ . 07Afi s 0 

5 tsw t^H-c* o , mmm 3-ib3-2k^m 
iz?mmm& s a w 1 1 s a w 2 1 (omztmwftm 
n^tx^h, 07 b a, mecommmM&Hzmdm 

Xfo 0 . MBVM3- 1 «(;^L^7n >y?33 

[0 044] ifLtiO. Wti3-lcD7n7?3 
3 <7)5ltt^fflM SAW 1 t W^IKffi 3-2 ^)5ltt^H& 

s aw2 t commnmm^coimtmm l , j±im£ 

[ 0 0 4 5 ] 08(i. *$pmm2<7)Mmmmmxfo 
& . - pmmmmmxn, mmmm 3 - 1 <o t >y ^ 

JI^M=5r ^ L T . 3-2 
^M-tiffl^M^-^ J: 5 (cIMLT t ^ -. 
[0046]#t, 08Tli, ff ffi?m«3 - 1 W^ll^ 
^PtS-lftFtMitr, P4<P3<P2<P 1 =P 1 ' > 
P2' >P3' >P4' OP8«^^-S«^«ffib°-yf- 
$ ^m#3 - 2&VHW€S2 - 1 

b comx i> mmmfo<mfttmm-f& o t ix \ \ 
h a 

[0047] m9\tmzwmmowmmxhh, 
mmcommMxn. mmmm3-im, m^mzti 
fzmm^^MiBnm. 3-3 o^^mst -/ f - ^igs t 

mwmmzmL ix \ \iz . 

[0048] ; fLtM 09 ^mSft7)M£MT'' 
5tLTV>S 0 ^tiOfWWBS-l (3-3) to 

Mzihm^zm^ mm^'y^mmm^xhh. 
[0049] c\(Dmtmmmmxn. mmM3 - 1 & 

3 2, 3 3£K#U fixa« 
€St°-y^-«P 1 , P 2. P 3T"fel> 0 liffMS 
3-2t3-307"n772 1, 2 2, 2 3 (0^1^§ 
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titzmmmm - 2^mm^)y^ 7^21 ^mt 

C07v-y7 21, 22, 2 3 OtSt° -y -f(4, P4, P 
5, P4T"&&o H9fci3UT, fipffi?mffi3-2 

W'n -y ? 2 3SV\ 7'n -y ? 2 2?*¥#i4, Hfcfi 

[0 0 5 0] H8S^|f:LTC:tl^«0«agf >y^Pl , P 
2. P3. P4, P50tfl*(4. a»g»S3-2<7)ififc 
oyy n -y ? 2 2 «ms 1 7fP5 £ SW 1 " i: -ts 

[0 0 5 1 ] Pl= 0. 9 97 6 
P2= 0. 9 6 69 
P3 = 0. 8986 
P4 = 0. 9 3 7 5 
P 5= 1 

5£«lfc LTt«t°.y^P 1 , P2, P3, P4, P 
5 OHfl5£_kIE£> =fc a fciftg L , fi^H 2 tZtfti d £ 

[0 0 52] Hi Okr&^T. ^14Aii*^^tt^ 

[ o o 5 3 ] h i o izanutmzz. 9 . 

B^3$tt!M7 ^^#ftA(4. LT^ 

idB^#(ML) s*ua*s. §A>t, *m\<m& 
mm 7 comm^mmi a . m&m&m&y 

[00 54] ZZX\ _hlE«0#HSS^Sti3V^{i, 

LTV^\ ^BJtOjIffliid^itPfiS^ii^^o Aft 
^fflSfii^ **ieh. 1 ffl-f offM L 7 * 1 t> 
fc§^(4. 3tI±o«ffM8£^£Wtt^H^7 -ol/ 

[ 0 0 5 5 ] $ tfc, ±IBH^ff»JT'tt. 01 Oflt 
)££7^/l^4ififc LTH^$trO^£\ H2»f 
i 3 2 mz . & S v MZZtil&tcoZ&tzmiMcD 7 4 
;P^#fi&^x^-Kff;lL^5¥ttllffi^7^;t'^tfc 

iztm -y ^£«tSBffli> "TH?** . 

[0 0 56] ifc, 06 fc@8<QggffeOJBttfl|£i5^ 

r, *4^®ffM«3-2om«t>^-£isijEU ^tt 
l i siffi i twT'is 3-i ( 3 - 3 ) nnrnvv+tm 
mtxu6ti\ Kmzwmmms - 1 ( 3 - 3 ;> ^mta 

tyfJffiL, ^0«^mS3-2<7)€St°-y^& 



[ 0 0 5 7 ] Z\ 5fttHffi^7 ^ /^^<0^Bfc L 
T. *ttSiBfcfe (SAW) *»£#fi^-b'7^W 
tzWM£&mtZ> z\ k liZX 9 , M^tt^&trf l« 

[00 58] Hi 1(4. ±IE«7 ]V9£fo<m XWz 

m^it^m.^- ¥ 7 < )i?izw.mzimLtz?mmm 

[00 59 ] HI lA^Kit J±mSSl±tSAW 
ftg^ 1 0 fc K 7 /k? 2 0 £*ft£-r&mflgj&* 

7FM$tu m^^it^tSML^ffi^T"fel> 0 HI 1 
AC0MT14. ifc. SAW*lfl Offl^^TifA^I 
Nil, ^S^-K7^;P^2 0^t^Tifffi^&f#l» 

. z?>x$Ji®m±. mz-th z. t i>*smx 

[00 60 ] HI 1B(1 hi 1 K^wMzn^^ set 
s Aw^if 1 0 {zm^zm^ s Awitff 1 1 mm 

[006 1 ] hi 2a, s.mmmi^mLx^Lx^ 
hi 1 a, hi 1 Ben? ovmmztti, mz 

^ijfflco^a^- F7^;^2 1 h' 7 2 

0 iizm£®m 1 rmtiwix-fo t . ^ toH 1 2 wffiflgT 

So 

[ 0 0 b 2 ] M:H)|! i. . ^>A"M4 1 1 , H1 2(;:^ rs 
AWftST 1 0 b ^M^- F 7 A )V9 2 0 , 2 1 

s l flf^wtti«7 >f tfc v^t , mm 
(Hi i , hi 2t-(4. 3ji) nffimmzfttzma 
cr)-m±- ¥ 7 ^ n9 20,21 fcjfWM mmi z\ 

[00 63 ] HI 3, Hi 4(4, HI 2B««Cfc^ 
X . #fi^ - H 7^/^20, 2 1 O^il^tlOiiffM 

ma) mi2B<nmmz&\,*x*m&:mmit?. 
m-o xmmmm t mmmmx-wmmmcoam^m 
m*£tx^umco?mmmmy < >u?cr>tm mm 
b) ^imthmxhh, 

[ 0 0 6 4 ] HI 3 . HI 4 fctnvt , lfffi(4iEffl^$ 

HI 4(4. HI 3^#ltH(;fc(tl>a5i^M^ 

[ 0 0 6 5 ] £ tfc, USAO^ttSr^TtS^P^Bj^ 
^tt^Hi!fe7^;L'^(4. A *y s Jsy*3iLX 

[00 66 ] HI 2BtO»;fc^T, ^S^e-h'7^ 
;^2 0, 2 1 (4. ^ifJMWmS- 3-3«SiifFMS ( ID 
T1-IDT2-IDT1 ) -^{fJMIMS^ M^T^S^lTU 
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[oo67] Ui^mmmmmm. iemrvismk 
smmx-zti^ti (52) set, 

mi [ (13-2-1.5) - (2-13.5-2) - (1.5-2-1 

3) ] T&S. 

[00 68] tit'yftl MiramS^2.07/xm £ 

firams^'2 . 06// m 3 ooasBWD^se -7 -m, 

(2. 065-1 . 995-1 . 855) - (1 . 920-2. 040-1 . 92) - (1 . 855-1. 

995-2.065) vmXfol* 
[0 0 69] ttz, m&gMffl±. 61nmTfo&» 
[0 0 70] § io \,zm<K S AW4±H^ 1 0 <75gf£(i. 

(mmm- idt -mmm) wtfgcii, 50- 
los-swrc**. 

[0 0 7 1 ] TOt-ff-tt, 2.007-2.007-2.00 7jui, 

[0 0 72] S AW4±fg ^ 1 1 OfMii, ( Hit 

Hflfi-IDT-KltlWS) -CftO. «ffi*«Wi, 50-67-50 

[0 0 73] Wit-ff-tt, 2. 067-2. 087-2. 067 jui , 

[00 74]-*, «BKB^4*ttt#t4fi£5fMtlS<^W 
tt^ffiift7 4/H'ti, &T0>T4 XyisBy&HLX^ 

[0 0 7 5] Hi 2BOfl|fiSct£^T, WE- 1*7 4 
2 1 <7)«®ftiatXtt®t -y f-^«A<7)* 

[0 0 7 6] ££*-K7-f;l^2 0, 2 1fc*5WC, 
«ffiW»(i. £fflStf*«RI«*?*;h.* , *i (60) , 
(40)T&^ 30^fiSf^«flg^1iffi^li [ (10.5) - 

(14.5) - (10.5) ] X'hh, 

[0077] tit"7fii iE\mMnmm.05jim & 
w%mmtf s 2 . 05m m 3 t° 

2.05-2.01-2.05 jumT&O 3cM1©i±60juniT*>S . 
[0 0 78] Z\Z\X\ HI 3, Hl4tfett«.HHAi; 
*HB Off [4 1 tfDJtKfcfc^T , *HB Offtt^*^ 

ttfrfBoHffgow§^*-r s ; t mmt txmm 

[0 0 79] Ltzt^X. ±IE^aO , HilAO#tt£ 

a^- k ? a )v? 2 0 , 21 izmmmmmcottmiz 

iioT^S^ SAWftfg^fc^S^-K 7^1-^0 

^ij&fe&i? h £ § Wi'Mffl'^ 7 4 fcis i> #$&bh 



[0080] 

[ »^H] Ki:0ffi« ^HJftOff»J«J Lfc 

zmmuzikLx&WTZ m&mmm 4 iv^mm 
[Hi ] m.&mmm&7 4 !v?<T)-mm.mcr,¥mm 

X3bZ>„ 

[02] 01Ojf|£O7^/^£:#x^-mgMLT 
IM$ft£?ffilM7 4 iV9Xfoh« 

[03 ] K7 4 /^ti: Sil3fi^«rtt<0-M 

£^-f0-C&£ o 

[H4] 01otfj£t;Bvvt4^o®ffiJmS3-2O^ 

[05 ] 5¥tt^ffi&Ofiffi0^i^t4^J±€M 1 Oif 

[06] *^BJtom 1 0|lJfiO)f»J-C£> 0. 04t[5l 
«tj±m*« 1 LT€SffijtO^^^ L/S¥ffiH 

[07] Ho icM6^J«i|-C. lii'l ;',!,'> 3 - 1 ^'v|. 
3 2 2 t colBIPHtis nt, ^ttUffi^oftffl 
i: WJIl^HT-feS . 
[ H 8 ] #&HJtoS& 2 ergafctfSBBWt* S . 
[09 ] set30WHItW?BIBWC*4 . 

[Hi o] m9^mmmmm^a^x. 2mz^^ 
■trnxht, 

[Hi 1 ] wmw& ( saw) mt=Fit%n±-Y7 
a !v? {zmmmhtz^mmm 4 )v?<?>-mm 
xfoh, 

[Hi 2] 01 in? 4)vmmznL. mizwmm 

Wt-^7 4)V9 2 1 ^Wt~Y7 4 1V9 2OtM50 
[013] 01 2A«KCi3l^, %WZ-Y7 4)V 

920, 21 ^ti^tt^mmmm^mMmm itz 

[0 1 4 ] 0 1 3 Off tt0O}l}i^I«&^LT^ 

■tat* 4. 

1 KMMU 

2- 1-2-4 RSt€S 

3- 1-3-6 

10,11 wmmm (saw) 4±g^ 

2 0, 2 1 %Wt~Y7 4)V9 
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